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Summary:  A  multidisciplinary  team  was  formed  to  improve  hand  hygiene  (HH)  prac-
tices  in  a  tertiary-care  ICU.  At  baseline,  an  audit  revealed  that  the  overall  HH
compliance  was  64%  and  was  signiﬁcantly  lower  at  night  than  during  the  day  shift.
After  implementing  a  stepwise  multifaceted  approach  that  included  education,  work-
place  reminders,  active  feedback  and  later  universal  contact  precautions,  the  HH
compliance  improved  signiﬁcantly  to  >80%,  and  the  improvement  was  sustained  over
several  months.  This  improvement  was  noted  during  the  day  and  night  and  affected
different  healthcare  workers  as  well  as  visitors.
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dequate  hand  hygiene  (HH)  is  crucial  to  prevent-
ng healthcare-associated  infections.  Improving  HH
ractices in  intensive  care  units  (ICUs)  is  a major
atient  safety  initiative  because  HH  compliance  in
hese units  is  often  low  (30—40%)  [1]  and  critically
ll patients  are  at  high  risk  of  healthcare-associated
nfections.  The  World  Health  Organization  (WHO)
ecommends  the  implementation  of  a  multidisci-
linary, multifaceted  and  multimodal  program  to
mprove adherence  of  healthcare  workers  (HCWs)
2].  This  study  evaluated  a  quality  improvement
roject to  improve  HH  practices  in  a  tertiary-care
CU.
ethods
his  study  was  a  quality  improvement  project  con-
ucted at  the  Intensive  Care  Department  of  King
bdulaziz  Medical  City-Riyadh,  Saudi  Arabia.  The
ospital was  a  900-bed  tertiary-care  hospital  that
ad an  active  infection  prevention  program  and  was
 pilot  site  for  the  WHO  ‘‘Clean  Care  is  Safer  Care’’
nitiative  in  2008.  The  ICU  was  a  21-bed  medical-
urgical closed  unit,  was  continuously  covered  by
nsite board-certiﬁed  intensivists  and  registrars,
ad  a  nurse-to-patient  ratio  of  1:1  and  used  an  open
isiting  policy.  As  part  of  this  project,  we  evaluated
he ICU’s  HH  infrastructure  using  the  System  Change
ection  of  the  WHO  Hand  Hygiene  Self-Assessment
ramework  questionnaire;  its  score  was  determined
m
s
g
co  be  100%.  To  evaluate  HH  practices  and  improve
hem, a  multidisciplinary  HH  team  was  formed  by
he department  chairman  in  February  2011  and
ncluded  ICU  physicians,  nurses,  respiratory  ther-
pists and  an  infection  control  specialist.  Trained
CU staff  audited  HH  practices  of  HCWs  and  visitors
sing the  WHO  audit  tool,  modiﬁed  to  addition-
lly note  the  appropriateness  of  the  HH  technique
performance of  all  WHO  recommended  steps)  and
rocedure  time  (categorized  into  day  shift  from
700 to  1859  and  night  shift  from  1900  to  0659).
he compliance  rate  was  calculated  by  adherence
o the  WHO  ﬁve  moments  of  HH  [2]  by  hand  washing
r alcohol-based  hand  rub.  The  team  met  on  a  reg-
lar basis  (initially  weekly  then  monthly),  reviewed
udit  results  and  implemented  the  following  inter-
entions in  a stepwise  and  escalating  manner:  HH
ducation  for  staff,  new  hires,  rotating  residents
nd visitors  using  videos,  coaching  and  online  mod-
les; workplace  reminders  including  HH  breaks  at
100 and  2200,  during  which  all  ICU  staff  demon-
trated proper  alcohol-based  hand  rub;  addressing
erceived HH  barriers;  active  feedback  of  HH  com-
liance  to  all  staff  by  direct  communication  and
mails;  empowerment  of  staff  to  educate  and  stop
iolators;  and  warning  letters  from  the  chairman
or repetitive  violations.  In  addition,  universal  con-
act precautions  were  instituted  for  all  patients
rom February  2012  onwards  due  to  the  outbreak  of
ultidrug-resistant  organisms  in  the  ICU.  The  Chi-
quare test  was  used  to  assess  differences  among
roups. HH  compliance  rates  were  reported  as  run
harts.
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vFigure  1  Run  charts  describing  hand  hygiene  (HH)  comp
July  2011  to  October  2012.  The  baseline  HH  audit  was  pe
Results
Based  on  836  observations,  the  baseline  HH  com-
pliance  rate  (February—March,  2011)  for  all  HCWs
was 64%  (68%  for  physicians  and  62%  for  both
nurses and  respiratory  therapists).  The  compli-
ance rate  was  signiﬁcantly  lower  before  patient
contact (53%)  than  after  contact  (78%,  p  < 0.001)
and lower  during  night  shifts  (53%)  than  during
day shifts  (78%,  p  < 0.001).  The  HH  technique  was
frequently  inappropriate  (72%  for  physicians  and
57% for  nurses  and  respiratory  therapists,  p  =  0.01).
s
a
we  rates  of  different  healthcare  workers  and  visitors  from
ed  in  February  and  March  2011.
CU  visitors  had  a  low  HH  rate  (24%).  A  subse-
uent audit  consisted  of  5626  observations  from
uly 2011  to  October  2012.  Fig.  1  shows  the
un charts  of  monthly  HH  compliance  and  reveals
hat the  compliance  gradually  increased  starting
ovember  2011,  with  a steep  improvement  in  March
012, after  which  HH  compliance  was  sustained  at
bove 80%.  This  compliance  coincided  with  the  uni-
ersal application  of  contact  precautions.  Fig.  2
hows  that  the  improvement  occurred  in  the  day
nd night  shifts  and  affected  HH  technique  as
ell.
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Figure  2  Monthly  rates  of  HH  compliance  in  the  day  and  night  shifts  and  of  inappropriate  HH  technique.  The  base-
line  period  was  February  and  March  2011.  *Day  shift:  0700—1859;  night  shift:  1900—0659;  **when  hand  hygiene  was
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iscussion
e  reported  on  our  project  to  improve  HH  practices
n a  tertiary-care  ICU  and  found  that  a  stepwise
ultifaceted approach  that  included  universal  con-
act precautions  led  to  a  signiﬁcant  and  sustained
mprovement in  HH.
At  baseline,  we  found  that  HH  rates  were  sig-
iﬁcantly lower  in  the  night  than  the  day,  when
he workload  is  usually  higher.  This  result  was
pposite to  the  ﬁnding  of  a  multicenter  study  in
hich mornings  and  afternoons  were  associated
ith decreased  HH  compliance  compared  to  nights
ased  on  multivariate  analysis  [3]. This  discrepancy
an be  explained  by  HH  monitoring  being  con-
ucted only  during  the  regular  working  hours  before
ur project  and  by  the  low  staff  number  during
he night  shifts.  We  also  noted  that  the  HH  tech-
ique was  frequently  inappropriate,  which  could
e related  to  inadequate  knowledge  or  due  to  a
heory—practice  gap  [4].
Our improvements  in  HH  practices  resulted  from
 system  redesign  that  required  crucial  factors  for
uccess, such  as  leadership  involvement  and  sup-
ort, development  of  a  multidisciplinary  team  and
stablishment  of  performance  appraisal  systems
5].  The  multidisciplinary  HH  team  implemented
ultifaceted  interventions  and  continuously  mon-
tored the  process.  Applying  universal  contact
recautions, an  aspect  of  system  redesign,  was
losely  related  to  HH  improvements  and  may  have
epresented  a  form  of  forcing  functions  to  improve
[uideline  adherence.  However,  another  study  found
hat gown-use  requirement  was  associated  with  a
mall improvement  only  in  after-care  HH  compli-
nce (48%  versus  41%,  p = 0.02)  based  on  adjusted
nalysis [6].
In  conclusion,  the  development  of  a multidis-
iplinary team  with  a multifaceted  approach  was
ssociated  with  sustained  improvement  in  HH  prac-
ices in  a tertiary-care  ICU.
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